in fine continuous sheets or lamella ( fig. 3) , which, if the cholesteatoma remains closed, may accumulate as in a cyst, to form an ever-expanding tumour, but which, if given time, will ultimately break through the containing fibrous or bony wall. Thus the extent to which the cholesteatomatous mass will reach is incalculable. The problem before us is: how do growing epidermal cells get inside these cavities?
In answer to that question a number of theories have been propounded, but they may be conveniently divided up into two: first, those which attribute the presence of epidermal cells in the ear-spaces to the effect of suppuration of the middle ear-the so-called "secondary " cholesteatoma ; and secondly, those which regard cholesteatoma as arising independently of suppuration-the "primary " cholesteatoma.
As a matter of fact, all authorities agree that primary cholesteatoma has a real existence; that it sometimes forms without any antecedent suppuration. But ruling otological opinion holds that this variety is extremely rare, and that secondary, or, as we may call it, suppurative cholesteatoma is the usual variety. (It will facilitate our exposition if we reverse formal procedure and begin with secondary cholesteatoma, reserving our discussion of primary cholesteatoma until the latter part of the paper.)
Of the manner in which the secondary cholesteatoma may originate there are three different accounts to hand, all of which we shall consider. These are (1) the immigration method;
(2) the transformation method (or metaplasia) through the effects of (a) suppuration or (b) desiccation. IMMIGRATION.-(This theory we owe to Bezold and Habermann, working independently of each other; but it was adopted and reinforced by Politzer, through whose advocacy it spread and through whose influence it still remains what we may call our classical teaching.)
According to Politzer, aural cholesteatoma, in the great majority of cases, is produced by the ingrowth of the epidermis of the external aluditory meatus into the tympanic cavity through a perforation in the tympanic membrane. He points out, however, what must strike everybody, that epidermis is not likely to invade the tympanum in the face of virulent sepsis or profuse suppuration. Further, if, on the other hand, purulent otitis media is undergoing cure and epidermis spreads into the tympanum, it does not then tend to form a cholesteatoma. All that happens is, that it assists in the cicatrizing process; and there it stops. Thus, an invasion of the middle ear by epidermis will only lead to cholesteatoma formation under the strictly limited condition of mild sepsis.
As to the behaviour of the invading epidermis towards the tympanic epithelium, Politzer makes two distinct observations, which are combined into one by him as follows:
"Either the stronger epidermis of the canal presses before it the less resistant epithelium of the tympanum-where this is present-or else it passes over spaces devoid of this epithelium." But a remarkable development of the argument follows. As Politzer clearly saw, and as he clearly pointed out, cholesteatoma is found much more often in the atticantrum region than in the anterior part of the tympanum. It is, indeed, as we all know, typically associated with that so-called "perforation " that lies at or near the edge of the upper and posterior quadrant of the tympanic membrane. Here Politzer found himself confronted with an awkward fact. If, as he said, cholesteatoma could be produced by epidermis invading the tympanum through a perforation in the membrane, why does it not pass through an anterior perforation as readily as through a posterior perforation ? THE MARGINAL PERFORATION.-This difficulty he managed to surmount by an ingenious device. In a central perforation, said he, the epidermis in contact with the tympanic mucosa is only epidermis of the membrana, and so it is not strong enough to spread, whereas the posterior perforation is a marginal perforation, and the epidermis contiguous to it, being meatal epidermis, is stronger and more prolific than membrana epidermis, and so is capable of invading the tympanum. He went so far as to lay it down as a rule that marginal perforations are more likely to lead to Section of Otology cholesteatoma than central perforations. And this dictum of the master has been repeated since his day by every teacher of otology, including the writer of this paper.
And yet, as a moment's consideration will show, to elevate this argument to the height of a generalization, almost you would say a natural law, is unwarrantable, for the simple reason that the postero-superior perforation is unique in being marginal. Everywhere else, all around the tympanic membrane-the membrana vibrans at least-wherever a perforation may form, even when the entire membrana vibrans is destroyed, the destruction fails to reach the margin, because the annulus tendinosus persists. (To this statement there are no doubt exceptions, but they are so few as not to invalidate it.) That is to say-and here we reach the central point of our criticism-the postero-superior perforation is something individual and peculiar. It differs from all others, as we have just said, in being marginal. This, no doubt, is partly owing to the fact that it usually involves Shrapnell's membrane, where there is no annulus tendinosus; but not entirely so, since it may also implicate the adjoining part of the vibrating membrane, where in like manner it is marginal. What happens here is, that the bone supporting the annulus tendinosus is destroyed, and with it this tough barrier between the tympanic epithelium and the meatal epidermis.
That is to say, the postero-superior perforation frequently involves a destruction of the bone at this part of the osseous meatus. Sometimes, indeed, as we know, the destruction is limited to the bone, and the membrana itself shows no loss whatever.
Herein lies its distinction from all other perforations, and I ask the reader to remember this point, for we shall be returning to it. THE POSTERO-SUPERIOR MEATAL EPIDERMIS.-We are now in a position to return to the strength of the meatal epidermis, and to Politzer's further and curiously discriminating claims therefor. He says:-" With perforations of the pars flaccida the invasion takes place the more easily, because a more highly developed band of cutis and epidermis extends from the superior wall of the meatus to the membrana tympani; in other words, a more intensive growth of epidermis is found at this part than in the other parts of the meatus." And again:-"The migration of epidermis is facilitated in marginal perforations, especially in the postero-superior quadrant and in Shrapnell's membrane, where a stronger strip of epidermis impinges upon the membrana tympani." May I say that, when, after much pondering, I came to appreciate the implications of all those statements about the meatal epidermis, I began at last to realize whlat extraordinary flights are necessary for the support of the immigration theory of cholesteatoma. For this theory, as we now see, depends upon the relative strength, not only of meatal epidermis towards tympanic epithelium; not only of meatal epidermis towards membrana epidermis; but actually of one particular strip, the postero-superior meatal epidermis, towards the epidermis of all the other meatal walls.
It is true that the skin lining the roof of the meatus is said to be somewhat fuller and thicker than elsewhere; but to credit it with prolific qualities so superior to all its neighbours as the foregoing statements demand, throws a severe strain upon one's credulity; and the strain is not reduced when we are virtually asked to believe that the only strip of epidermis capable of producing cholesteatoma is by an inscrutable dispensation of Providence led up to the only perforation capable of utilizing it.
What reason have we to suppose, apart from its hypothetical powers as an invader, that this strip is any " stronger'" than its neighbours ? And if we are relying upon its invading powers as the proof of its strength, are we not simply begging the question ? 9 335 336 Proceedings of the Royal Society of Medicine 10 CHOLESTEATOMA OF THE MEATUS.-It is, as a matter of fact, easy to see from his writings what it was that led Politzer to insist so much upon the role of the meatal epidermis. Two factors influenced his judgment; one was desquamative external otitis, or, as it used to be called, cholesteatoma of the meatus, and the other was his interpretation of the naked-eye and microscopic appearances of cholesteatoma in the middle-ear spaces. We shall take these one after the other.
In desquamative external otitis, successive layers of epidermis are exfoliated in sheets which accumulate in the deep meatus and may, by pressure atrophy of its bony walls, lead to an extraordinary dilatation of its lumen. The resemblance of this disease to antro-tympanic cholesteatoma is, of course, very close. The old name indeed is in a sense quite correct. What more natural then, than to argue from the visible and known meatal cholesteatoma to the concealed and unknown antrotympanic cholesteatoma, and to regard the latter as on all-fours with, and as it were an extension of the former?
But resemblance, however close, is not necessarily identity, and although Politzer speaks of an " excessive production and desquamation-especially in the external meatus " as a feature of the " secretory stage " of chronic middle-ear suppuration, in the few cases of desquamative external otitis that I have seen (it is a rare disease) there has never been any suspicion of past or present suppuration of the middle ear: and, in spite of the great hollowing out of the deep bony meatus, the tympanic membrane has always been intact. I have never, that is to say, seen cholesteatoma of the meatus extending through a perforated tympanic membrane into the middle ear. I may also add that, as far as one could determine, the postero-superior area of the deep meatus did not seem to be any more prolific of desquamated products than the rest of the canal. Indeed, according to my observation of a recent case, the floor of the meatus shows more activity in desquamative otitis externa than the roof.
OBJECTIVE EVIDENCE OF IMMIGRATION.-The appearance presented by aural cholesteatoma was first interpreted as invasion of meatal epidermis by Bezold and Habermann. Politzer agreed with their views, and quite recently Nager, of Zurich, has added his testimony to the same effect.
In certain of their specimens, it seems, they saw the meatal epidermis continuous 
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Section of Otology 337 with the cholesteatomatous lining passing some little way into the antro-tympanic cavity and coming to an abrupt stop. In one instance, reported by Politzer as showing " undoubted invasion," it had "pushed in " the tympanic mucosa.1
That being so, what else could they think but that what they were looking at was meatal epidermis pushing its way into the tympanum?
But notice how we have described the appearances: "Meatal epidermis continuous with cholesteatoma lining passing into the cavity and coming to an abrupt stop," while the tympanic mucosa is "pushed in." The phraseology describes a movement, and a movement from without in. But suppose we reverse the movement. Suppose we say: " You can see the cholesteatomatous lining passing out to unite with meatal epidermis as it does when spontaneous cure of cholesteatoma occurs"; and, " the tympanic mucosa is seen to have been pushed aside by an expanding cholesteatoma "-what would be the reply to that interpretation of the appearances ?
The truth is, of course, that each of those conflicting views expresses nmore than the appearances warrant. Each of them imparts progress to a static situation, no uncommon error in pathology! But, since, as I have shown, it is as easy to see cholesteatoma passing out as it is to see epidermis pressing in, the objective evidence in favour of invasion turns out, after all, to be merely subjective! Looking back now over our criticisms of the immigrationl theory, I think we can claim that they have been rather damaging.
We must not forget, however, that epidermal invasion of a sinus track is a wellknown pathological phenomenon. There is nothing inherently impossible in the suggestion. All we are concerned with is whether invasion is responsible for aural cholesteatoma, and our chief difficulty in assenting to this solution is furnished, as we have seen, by the favourite location of the disease being the upper and back part of the tympanum.
We shall have further criticisms to make as we proceed. METAPLASIA.-(A) From suppuration.-We now turn to the other explanations of the method by which suppuration of the middle ear may lead to cholesteatoma formation. The first is, that the epithelium of the middle ear may be transformed into stratified squamous epithelium by a change in its own constitution through the irritant effects of long-continued suppuration. Such a change from such a cause is, apparently, not to be denied. At all events, both clinical and experimental evidence goes to show that there is nothing eternal and unchangeable about epithelium; that a transformation from columnar, say, to squamous epithelium is quite an everyday consequence of slow irritation. A metaplasia to the keratin-forming cells that give rise to cholesteatoma, therefore, can be easily imagined.
If we may judge from the discrepant accounts of the various authorities, the epithelium of the middle ear presents considerable variation in different subjects. But it seems for the most part to be ciliated columnar epithelium in the lower part of the tympanum (showing papillh, according to Bruhl and Politzer's "Atlas "), while on the roof, promontory, ossicles, inner aspect of the membrana and mastoid cells, it consists of a single layer of cubical or of flat pavement epithelium.
In view of the acknowledged propensity of mucous membrane epithelium in general to assume the stratified squamous form as a reaction to chronic irritation, probably the cylindrical is just as liable to the change as the pavement type. Nevertheless, it is natural for us to suppose that the latter would probably undergo metaplasia more readily than the former. This consideration, coupled with the knowledge that these more easily changing cells are situated in the upper tympanum Proceedings of the Royal Society o] Medicine 12 and mastoid, renders the suppuration theory more plausible than the immigration theory, since it can account for the preference shown by cholesteatoma for the upper and back parts of the tympanum without invoking such a deus ex machinld as that strong strip of meatal skin.
The only objection to it, apart from certain clinical phenomena to be considered presently, is that it seems to afford rather too ample an opportunity for cholesteatoma formation. In other words, we ought to be able to explain how it comes about that many people with long-continued suppurative otitis media contrive to escape cholesteatoma.
Until this can be done, the suppurative theory also must be regarded with considerable doubt.
METAPLASIA.-(B) From Desiccation.-The second theory of metaplasia is that of Wyatt Wingrave, namely, that the transformation may be due to desiccation of the aural epithelium. With metaplasia from this cause, he reminds us, pathologists are already familiar in prolapse of the rectum and uterus, and, in our own regions, in the nose. If, then, we have a sufficiently large perforation in the membrana, the vapour tension in the air of the middle ear will be lowered, and, as a consequence of evaporation from its mucous lining, the surface will become dry and the epithelium squamous.
This differs from the immigration and active suppuration theories in necessitating a dry tympanum. Desiccation can scarcely occur if the surfaces are kept moist by discharges. But it is one of the secondary theories nevertheless, since it; postulates a previous suppuration. Now there is no doubt whatever that desiccation does take place in the presence of a healing or healed suppuration with a permanent perforation in the membrana. Indeed, when we are treating those cases, we do not feel satisfied until the inner tympanic wall has become quite dry.
But the difficulty in accepting Wingrave's view lies in the clinical fact that we do not find cholesteatoma developing in cases with healed suppuration and an open perforation. In many of these, to be sure, cicatricial webs and bands form between the membrana and the inner tympanic wall and shut off the greater part of the tympanum from the outer air. But in others, the perforation through the membrane is not thus sealed; there is, to all appearance, free communication between the air of the external meatus and that of the antro-tympanic spaces; and yet cholesteatoma does not eventuate. Such, then, are the most reputable of the explanations that have been offered to account for the genesis of cholesteatoma when it is presumed to be secondary to chronic suppuration of the middle ear. Of the three, the second, that the epidermal cells in the middle ear spaces are the result of a metaplasia due to the simple irritation of prolonged suppuration, would appear to be the least open to objection. The immigration theory requires a whole series of hypothetical assumptions that wither up under searching criticism, while the desiccation theory is weak on the clinical side. PRIMARY CHOLESTEATOMA.-As we remarked in the introduction, no one doubts that cholesteatoma may form in the temporal bone without any previous suppuration. Every otologist of experience has encountered, though it may be but rarely, cases in which he has come upon a roundish cholesteatomatous collection embedded in the mastoid process, with an opening usually through the posterior wall of the osseous external meatus close to the isthmus. Granulations, sometimes polypoid, spring from the edge of the fistulous opening in the bone. The deeper meatus is full of cholesteatomatous debris, but when it is cleared out the membrana tympani is seen to be intact and the hearing is normal. When it is operated on, no route can be discovered leading from the cavity of the cholesteatoma 13 Section of Otology 339 to the antrum or middle ear: Unmistakable primary cholesteatoma; isolated; independent; self-sustaining; a neoplasm in short. Confronted with such a case some fifteen years ago and forced by its discovery to reconsider the whole problem of aural cholesteatoma, the logician within me was irresistibly reminded of Occam's razor: Entia non. sunt multiplicanda praeter necessitatem, which may be rendered for our present purposes by: Why assume that there are two varieties of cholesteatoma when one, the primary, will suffice ? "
In other words, Is cholesteatoma ever a sequela of suppuration? Is it not more likely that cholesteatoma of the temporal bone forms inside otherwise normal tympano-antro-mastoid cavities without any antecedent suppuration; that in its growth and expansion it erodes the bone of the external meatus and/or the membrana from within; that there is thus an e-migration and not an im-migration; and lastly that suppuration of the middle ear, if it occurs, is a sequela of the cholesteatoma, and not vice versa ?
In order the better to appreciate the bearing of facts UpOD these suggestions we shall now proceed to examine cholesteatoma more in detail; first, in its structure; secondly, in its effects upon its environment; thirdly, in its clinical manifestations. Finally, we shall endeavour to account for the presence of cholesteatoma inside the closed temporal bone. STRUCTURE OF CHOLESTEATOMA.-The secret of the behaviour of cholesteatoma lies in the epidermal cell layer of the cholesteatomatous membrane. This consists usually of seveial rows or series of cells, like those of the rete Malpighi of the skin, passing from the deeper columnar or spherical cells to the surface squames. They behave like the epidermal cells of the skin: proliferating, coming to the surface, being shed, and then accumulating one on top of the other if they cannot find an exit.
Interposed between the normal tissues and this layer or coat of active cells, which, like the epidermis, contains no blood-vessels, is a fibro-vascular layer manifesting for the most part the characters of normal connective tissue. (Figs. 1 and 2.) Papillae are absent. Sections often show the fibro-vascular layer separated from the cell layer, but when the cholesteatomatous membrane is peeled off bone, both layers come off together ( fig. 5 ), so that their union must be close.
Both of these two coats vary considerably in thickness in different cases. (Cf. fig. 5 and fig. 7 .) The flattened appearance of the thin lining in figs. 7 and 8 suggests the action of pressure. (To this we shall return later.) Several reports about the cholesteatomatous lining require comment. It is sometimes said, for example, that cholesteatoma, even a large cholesteatoma, may be found without any membrane whatever. To such a statement I dare not give an absolute denial; it is made on good authority. I should like, however, to offer two remarks thereanent: First, that every greyish-white pultaceous mass in suppurating cavities is not cholesteatoma; some consist of decomposed pus and are merely caseous material. Secondly, so far as I myself am concerned, I have never yet failed to find membrane in cholesteatoma. The shred has sometimes been small, but it has always been found when looked for.
Again, the lining is sometimes found when examined microscopically to be devoid of epidermal cells. But caution should be exercised not to assume from such limited observation that the whole of the membrane in the case is acellular. Nevertheless, if it were found to be so, the fact need not surprise us, since the increasing accumulation of shed epidermis in the closed, cyst-like growth may so compress the living epidermal layer, particularly where it lies upon bone ( fig. 7 ), as to lead to its atrophy.
It is noteworthy that the normal tissues, bone and connective tissue, beneath the cholesteatoma in the sections shown, betray no evidence of any inflammatory reaction. We shall return to this interesting point later.
The familiar whitish cholesteatomatous material that constitutes, as a rule, by far the greatest and bulkiest part of the cholesteatoma is, of course, the dead and Section of Otology 341 desquamated product of the epidermal cell layer. In its primitive, unspoiled state it consists of fine wavy sheets or lamelle, closely packed together ( fig. 3 ), some of which compacted to form a " pearl" may occasionally be found. Now, if we take these three constituents of cholesteatoma as they appear in the indubitably primary disease, we shall find that they form a cyst-like tumour, the walls of which with their connective tissue and active growing cells, enclose as in a 342
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capsule the ever-increasing mass of desquamated lamelle. In the mastoid the tumour occupies a cavity in the bone which it has excavated, and it is quite clear that so long as the.cyst remains closed it will remain aseptic.
we open into a cholesteatoma connected with the ear-spaces, if these are suppurating, we shall often fiud the main mass to be pultaceous, amorphous and disintegrated. Microscopically, lamelle may here and there be visible, or they may be broken up into a granular detritus, in which, however, squamous cells are still easily recognizable. Yet, even in this state, as I have already said, the lining membrane can be found, although it may not now be enclosing the desquamated material like a cyst-wall. Its integrity seems to be preserved longer when lying on bone than when in contact with soft tissues, or when devoid of any external support. Thus we encounter cholesteatoma at our operations in two states, first, the circumscribed, cyst-like cholesteatoma, with easily recognizable elements; and second, the structureless, broken-up mass of more or less loose detritus. Now, here again we come across a view-point of Politzer's that requires close scrutiny. Politzer looks upon those two conditions as being two entirely separate varieties of the disease, differing both in origin and in character. And, from my reading of his descriptions, although he does not expressly state his opinion in so many words, I take it that the latter, the disintegrated variety, is that which he regards as being due to epidermal invasion, while the former he looks upon as spontaneous or primary cholesteatoma.
To enter more into detail, according to this way of looking at these two conditions, it seems that, on the one hand we have a cyst-like, self-contained tumour; on the other hand, we have an open area of the antro-tympanic cavity, carpeted merely, to all appearance, with cholesteatomatous membrane. If that distinction is correct, and if the latter represents the secondary cholesteatoma, resulting from invasion, then one would expect its gradually accumulating debris to ooze about in all directions, filling up not only the external meatus, but all the accessible cavities in the temporal bone. Now, although we quite frequently find the amorphous cholesteatoma occupying relatively extensive areas, filling the tympanum, e.g., yet we do not meet with cases in which the whole of the available cavities are filled as from a reservoir, the bony septa being left standing.
What we do find, even in the most open kinds of cholesteatoma, is that the material is concentrated in one quarter or region, and we generally also find this quarter converted into a unilocular cavity, as if it had once been occupied by a cyst or a tumour. In other words, cholesteatoma always presents a nidus.
Thus there is another way of regarding those two types of cholesteatoma: namely that they are merely two stages in the history of all cholesteatomata; that the amorphous variety is nothing more than the circumscribed or encysted variety which has come into communication with the external air, and has undergone decomposition; that change taking place after the cholesteatoma has eroded the bony meatal wall, or the tympanic membrane, or both. That this is what occurs is supported by the fact. imparted to me by Wyatt Wingrave, that closed cholesteatomata are devoid of fcetor. Now a consideration of the detailed pathological appearances and clinical happenings in cholesteatoma enables us to map out what occurs when air obtains access to a closed cholesteatomatous cavity. The consequences show some variety. In all cases, the central mass undergoes decomposition as we have seen, owing to the entrance of putrefactive bacteria. But, contrary to general opinion, the influence of pathogenic bacteria on the disease area may be quite trifling. Their effect seems to depend upon whether or not the normal tissues are exposed to their action. Thus the bare edge of the bony fistula, as we saw, frequently becomes infected so that granulations and polypi sprout up. But the tissues directly underneath the Section of Otology 343 cholesteatomatous membrane do not seem to become readily infected. The membrane appears, indeed, to act as a graft does when it is applied to the raw bone surfaces after a radical mastoid operation; it shields the underlying bone from attack by the organisms of sepsis. It may seem surprising to talk of an open cholesteatoma without suppuration, but Wingrave has shown, and any clinician can test the matter for himself, that in many cases of cholesteatoma discharging into the meatus, the discharge from the ear is non-purulent, consisting only of serum with epidermal scales. Nay, this kind of non-purulent discharge is often present in cholesteatomata with the marginal perforation. That is to say, we may actually have a cholesteatoma of the aditus-antrum region discharging into the meatus without any suppuration either of its own area or of the middle ear: a fact difficult to reconcile with the idea that cholesteatoma is, except in the rarest circumstances, always secondary to suppuration of the middle ear.
In most of the sections shown in the figures appended there is no evidence of infection in the area underlying the cholesteatomatous membrane; and in the many sections of bone taken from the walls of cavities the bone is normal to all appearance.
(One section shows some leukocytic infiltration into the sub-epidermal connective tissue, obviously recent.)
Now if this reading of events is correct, so long as the cholesteatoma, regardless of its position, remains enclosed, there will be no suppuration either in its own area or in its neighbourhood. It may even be situated inside the tympanum and yet give rise to no suppuration. Further, if it erodes its way into the external meatus, so long as it presents an intact wall towards the middle ear there will be no suppuration of that cavity.
If, however, in its expansion, the cholesteatoma, having opened into the meatus, ruptures also into the tympanum so that its d6bris is scattered about therein, suppuration may be expected. Or, what appears to be more common, if in its expansion it produces a bare edge of eroded bone, that edge is very liable to become carious. In this way is to be explained the discrete character of the lesions associated with cholesteatoma. Thus, as we all know, the bone of the attic wall may be raw and carious, while the membrane and ossicles are apparently altogether free from disease. There is, generally, something distinctive and characteristic about cholesteatomatous septic infection and suppuration. Now, the clinical outlines sketched in the last few paragraphs, if we exclude the allusions we have made to the middle ear, would be accepted by most if not all authorities as correct for those cholesteatomata that open into the outer part of the bony meatus at a distance from the membrana. But the same kind of evolution is rejected if the cholesteatoma lies close to, or inside the tympanic cavity. Why so ? Surely to assume that there is a fundamental difference between a cholesteatoma opening at the isthmus and a cholesteatoma opening at the membrana is, shall we say, doing violence to probability. EXPANSION OF THE CHOLESTEATOMATOUS CAVITY.-Meantime, it is to be noted that, according to our views, the changes that take place in and around an enclosed or cystic cholesteatoma, are non-inflammatory, consisting chiefly in the absorption of the bone wall and the consequent expansion of the cavity in which the cholesteatoma lies.
The method by which the bone is absorbed has also been the subject of debate. It is generally attributed to the pressure of the expanding mass. This we can admit without any difficulty in the case of a closed cholesteatoma. But, at first sight, it is less easy to accept it as occurring in an open cholesteatoma. The fistulous opening ought, one would think, to relieve the pressure. But, as a matter of fact, the fistulous opening rnay fail to do so. In desquamative external otitis, Again, although we sometimes find that when we break into a cholesteatomatous cavity (with a meatal fistula) during operation on the mastoid, the contained material bulges up under manifest pressure into the breach made with the gouge, yet there are many cases encountered in which no such protrusion appears. The only solution we can offer is that in the latter the pressure has been relieved in some way before operation. Some of the difference may be accounted for by the physical state of the contents of the cavity. If much liquefied they will be voided and the pressure lowered.
Yet, at the same time it must be admitted that the existence of massive pressure is difficult to imagine in open cholesteatomatous excavations of the type shown to-day by Mr. Graham Brown, in which the radical mastoid operation is performed by Nature. Is it possible that the cholesteatomatous epidermal layer itself in its growth exercises a local pressure upon underlying bone ? Two possibilities other than pressure-atrophy of the bone may be mentioned. One that occurred to me some time ago, has also been suggested by Steinbriigge, and more recently by Lautenschlager; and that is that the epidermal cells may, like osteoclasts, exercise a chemically solvent action on the bone upon which they are lying. Animated by this idea I asked Dr. Arnold Renshaw to investigate the reaction of cholesteatoma. But it was found to be uniformly alkaline, doubtless from ammoniacal products of putrefaction. The suggestion is, in any case, negatived by the fact that the living epidermal cells are not in immediate contact with the bone, the fibro-vascular layer lying between them ( fig. 1 its outer aspect, that is to say on the aspect next the bone. These authorities connect this invasion of the bone with the well-known tendency for cholesteatoma to reappear after attempts at removal. Kirchner, indeed, draws a parallel between the behaviour of cholesteatoma in respect of recurrence and that of a malignant growth. (I should like to underline this obiter dicturm of Kirchner's for a reason which will appear in our concluding remarks.)
With regard to his demonstration of Haversian invasion, however, it would appear that, as far as [ can learn, those observations of his have not been repeated by later workers. Doubt, therefore, and, in my opinion, reasonable doubt, has arisen regarding their accuracy. I may say that I have sought in vain for epidermal cells within the bone in the sections I have seen; and in the second place, that the cholesteatomatous membranes I have examined have always been smooth. Flat, mound-like protuberances ( fig. 9 ) are usual, but one can scarcely call them club-like. Again, in order to reach the bone, the epidermal lafyer would have to penetrate the interposed fibro-vascular layer in the manner of an epithelioma. Further, an appeal may be made to the experience of the operating otologist. We have all observed the smooth, shallow, saucer-like depressions in the bony wall of a cholesteatomatous cavity after the removal of its lining; the mounds mentioned above are, by the way, obviously the counterpart of these depressions 19 Section of Otology 345 Now, if the bone were penetrated as described by Kirchner, its surface would not be smooth; it would be dotted over with a multitude of small pits; it would be cribriform. Finally and conclusively, clinical observation shows us that the cholesteatomatous membrane may be left undisturbed in suitable cases, not only without risk, but with advantage, to act as a graft, as Sir James Dundas-Grant has pointed out. Subsequent recurrence in such cases does not seem to be the rule. No doubt we have all seen cholesteatoma recur after a radical mastoid operation, to form a true cholesteatomatous retention cyst, a section of one of which is shown here ( fig. 10 ). But this,cyst, Dr. Scott Williamson thinks, has been produced from a nest or clump of cells on the surface of the bone that has escaped the curette.2 346 Proceedings of the Royal Society of Medicine 20 We are thus, for want of anythiDg better, thrown back upon pressure atrophy ( fig. 7 ). The important point for us is that the bone absorption at this stage is an aseptic process. After the cholesteatoma is open, however, as we have already remarked, septic infection may pass to the underlying tissues if they have been denuded of the cholesteatomatous covering. Thus we occasionally see granulations sprouting up through the cholesteatomatous membrane into the cavity.
Befcre taking leave of the subject of the absorption of bone, however, I should like to say that I have often wondered whether the characteristic denudation of the dura of the middle fossa is the result of massive pressure atrophy or of caries. I must be due to penetration of some kind, as the inner table is broken up into minute granules that feel like sand or grit when rubbed between the fingers. But as they are held together by fine granulation tissue ( fig. 11 ), Dr. G. Scott Williamson considers that they are due to simple aseptic pressure. He has informed me that he has seen a similar appearalice produced by tumours of the ethmoid eroding their way into the cranium. The breaking up and absorption of the bone are brought about, he tells me, by the dura. Presumably the familiar fistula of the lateral semicircular canal is produ~ced in the same aseptic manner. On the effect of the expansion of the cholesteatomatous cavity and the atrophy of bone in exposing important structures there is no need to linger. But it is worth while noting that the cavity may he very large. Cholesteatoma forming a direct connection-a bridge-for the conveyance of septic infection from the external meatus to the middle ear, to the lateral semicircular canal, to the lateral sinus, and to the brain is the pathological feature which gives to open cholesteatoma its sinister importance. Now, in these conditions, we have to deal with a cholesteatoma which has made an internal breach, not only in its bony envelope but also in its own proper wall or capsule. But the process by which the internal breach is made must be the same as that whicb leads to the formation of the fistula in the external meatus, namely, first of all an erosion of the bony wall, and then as this rigid support is lost an exposure of the underlying soft tissues, and we must assume a rupture of the cholesteatomatous lining or capsule. Moreover, when the cholesteatoma is enlarging into a free space, rupture of its wall will obviously be likely to occur at the spot where it loses the support of the normal tissues around it. It is to be noted that, if our account of this evolution of change is correct, an internal breach will not lead to infection unless the cholesteatoma has also an external opening into the meatus or elsewhere. This external opening may either precede or follow the formation of the internal breach. It may be mentioned, and a case illustrating the fact will later be narrated, that widespread conveyance of infection may be effected by a cholesteatoma devoid of a meatal opening through nasopharyngeal infection setting up an acute otitis media, and passing thence to infect a cholesteatoma previously free from sepsis.
The point is, that a cholesteatoma may show no septic reaction in its own walls but may nevertheless convey sepsis to infect the less resisting tissues it has exposed.
Thus the most important breach in the cholesteatoma is the formation of the fistula or sinus into the external auditory meatus. To this particular lesion we have already devoted a great deal of attention.
This is the commonest of all cholesteatomatous openings. Moreover, it is a fistula that is frequently formed by a comparatively small cholesteatoma, a fortunate event, since it then erodes its way into the external meatus before it has extended so far as to endanger any of the deeper structures. When the fistula is relatively large enough to permit of an extrusion of all the dead cholesteatomatous debris, spontaneous cure may occur, the lining acting like a graft, as in Dundas-Grant's cases, while its edge unites with the meatal epidermis to cover the bony edge of the fistula, one of the weak points, as we have seen, in the tissue defence. The occurrence of natural cure, in this way, is well known.
It is significant, as a point in favour of the primary theory, that we not infrequently come across healed marginal perforations in people who have never even suspected that they had had anything wrong with the ear. (We shall be returning to the marginal perforation in our concluding paragraphs.) CLINICAL EVIDENCE.-There are certain other clinical phenomena that favour the primary genesis of all cholesteatomata. Everyone must have noticed, for instance, how seldom cholesteatomatous patients give the history of an acute onset of their Aisease, with pain and the sudden appearance of purulent discharge. As a matter of fact, when such a story is given, we generally find it to be recent, the acute symptoms being the effect, not the cause, of cholesteatoma-for that disease, like tuberculosis, generally begins imperceptibly, apart from the appearance of a scanty, foetid -discharge.
Again, speaking for mnyself, I have to say that I have never been able to assure myself that I have actually observed a simple chronic suppuration gradually changing its character and becoming cholesteatomatous. Is it not the fact, indeed, that that disease is fully formed and displayed when we first see it ?
Further, it may be urged that if the evolution of cholesteatomatous suppuration of the middle ear follows the course described above of cholesteatoma preceding suppuration, then we ought surely to be able to cite cases in which a closed cholesteatoma is accidentally discovered in the antro-tympanic cavities. They do *occur, and they will be found recorded by Politzer himself. Thus he says:-"Lucae observed a rare case of primary cholesteatoma, in which the growth took its -origin from the m1ucous membrane of the tympanic cavity, and in which there were no traces of a suppurative inflammation nor of a perforation of the membrane. Erdheirn adds two more cases, in which there were absolutely no signs of immigration. Kuhn describes a case of primary cholesteatoma in a man, aged fifty-one years of age, who had suffered for one year from tinnitus, dizziness and hardness of hearing. This patient caught a cold, upon which suppurative inflammation of the middle ear developed with marked reactive symptoms, JAN.-OTOL. 3 * Proceedinzgs of the Royal Society of Medicine 22 great pain, and the formation of an abscess in the mastoid process." Operation revealed a large cholesteatoma which had exposed the lateral sinus and the dura of the posterior fossa. An instance of primary cholesteatoma infected not from the external meatus but through the Eustachian tube.
Cases like the last are probably less uncommon than is generally supposed. All operators have encountered acute otitis media, for instance, with mastoid symptoms in which operation surprises us by revealing the presence of cholesteatomatous material, usually in quite small quantity, in the antro-tympanum. Hitherto we have concluded, naturally enough, that this indicates a previous chronic suppuration overlooked by the patient. But, in view of the case just related, this conclusion requires revision.
Further, the possibility of an acute otitis media of nasopharyngeal origin infecting attic-aditus cholesteatoma even when it is small, must not be forgotten, since chronic suppuration may thereby be started. Such an accident, however, is doubtless rare, as in its early stages the cholesteatoma is closed, and when that is the case it will probably pass through an acute otitis media without becoming infected itself.
We have now reached the end of the second section of our inquiry, and I think it must be acknowledged that the view that aural cholesteatoma is always primary is one we can no longer ignore.
We may remark, by the way, that this opinion, although unpopular since Politzer promulgated the contrary teaching, has nevertheless always obtained the support of a number of authorities, of whom the first and greatest was Virchow.
The next step in our inquiry leads us to the consideration of the origin of primary cholesteatoma of the temporal bone. Is it possible that it is due to a developmental error ? CEREBROSPINAL CHOLESTEATOMA.-In this connection we may refer to a, recent paper by Macdonald Critchley and Fergus R. Ferguson dealing with the cholesteatomatous tumours of the brain, in which the authors raise the question of the relationship of these growths to the aural cholesteatomata in general. The following points from their communication have an important bearing on the subject.
The intracranial cholesteatomata are rare tumours, arising most frequently in the subarachnoid cisterne at the base of the brain. Formerly they were considered to be endotheliomata, but nowadays it is generally agreed that they are inclusion tumours formed by cells detached from the epidermis. It is suggested that their favourite sites-the cerebello-pontine angle is one of them, by the way indicate some connection with the fetal flexures of the central nervous system.
In appearance, and particularly in their microscopic features, they so closely resemble aural cholesteatoma when the latter is undisturbed by putrefactive changes, as to leave no doubt but that, whatever their respective origins may be, they are identical in structure.
Thus the authors say: "The [cerebrospinali cholesteatoma is made up of an external epithelial membrane outside which there is a delicate fibrous tissue envelope. The interior of the tumour is composed of accumulated products of the desquamated epithelial layer."
In order to demonstrate the identity of structure of aural cholesteatoma and cerebrospinal cholesteatoma, I quote Critchley and Ferguson's clearly detailed description of the cell layer, known in these tumours as the stratum granulosnm, but I shall use to illustrate their remarks a couLple of figures from an article oni aural cholesteatoma by Wyatt Wingrave. No device could more clearly display the structural identity of those two tumours. (Figs. 12 and 13.) "The depths of the granular layer (our' epidermal cell layer') vary with the specimen: in some instances it is only one or two cells in thickness; in others it may be built up of ten or more layers of cells which vary in character according to their depth. . . The typical cell is a, Section oJ Otology Section., of Otology, 351 comparatively oval or circular structure with a large rounded nucleus. The cells are not packed tightly together, but clear, intercellular channiels separate one from another '.
Fine granules composed of kerato-hyalin are scattered throughout the cytoplasm. . . .' In the deeper layers . . . the granules become larger and more numerous." " The morphological character of the component cells varies according to their depth. Immediately below the stratum durum " (our fibro-vascular layer) " the cells are oval and are arranged tangentially to those of the overlaying layer. A palisade formation may therefore result, provided that the section is cut in an accurately transverse direction." (Several of our sections show the palisade arrangement clearly (fig. 14) ). " Below this layer is an intermediate zone of rounded cells; the apposition of one cell to another is loosest here, and the intercellular channels are clearly seen. There appears to be no definite cell arrangement. In the deepest layers the cells are more oval and are arranged with their long axes parallel with the stratum durum . . Dr. Greenfield, I may add, to whom I showed our aural cholesteatoma sections, has no doubt of the two varieties being identical in nature and structure.
With feetal inclusion tumours we are quite familiar in the instance of the dermoid. But the epidermoid (to which class these cholesteatomata of the brain belong) differs from the dermoid in that it contains only epidermal cells and their products. Dermoids are formed from more antique or primitive feetal cells and contain mesoblastic structures; epidermoids are formed from cells which, being of late formation, are more specialized and show less variety; they contain no mesoblastic elements, not even blood-vessels. A few brain cholesteatomata have contained hairs. Have hairs ever been seen in aural cholesteatoma ?
True epidermoids have also been found in the diploe of the cranial bones, and in their growth they erode bone. PRIMARY AURAL CHOLESTEATOMA AN EPIDERMOID.-These data leave us with a strong suspicion that the admittedly primary cholesteatoma of the temporal bore, whatever may be its precise situation, is a real tumour, formed, like the intracranial cholesteatomata, by the inclusion during embryonic life of fmetal epidermal cells.
Further, if, as we have suggested, the so-called secondary cholesteatoma is merely a broken-up and infected primary cholesteatoma, then all the forms of aural cholesteatoma are, in like manner, epidermoids.
This conclusion may appear to be revolutionary. Nevertheless that it is worthy of serious consideration appears not only from the pathological relationship of aural with intracranial cholesteatoma, but also from certain clinical phenomena to which I am about to allude.
NEOPLASTIC FEATURES OF AURAL CHOLESTEATOMA. -In reading over Politzer's descriptions and arguments one cannot fail to observe that that writer is himself being influenced subconsciously by the feeling that in aural cholesteatoma he is dealing with a cell activity which is greater and more lively than that of its environment. As we have seen, he talks of the epidermis of certain parts as being "stronger " and " more prolific " than others. Kirchner, also, as we were careful to point out, looked upon the behaviour of cholesteatoma as reminiscent of a malignant growth. Now, although I have criticized the conclusions and have even doubted certain observations of these authorities, I agree with them concerning the clinical behaviour of the living cholesteatomatous cell. The process, described by Politzer, of feeble tympanic epithelium being elbowed aside or destroyed by cholesteatomatous epidermis is not the relationship of the normal, symbiotic cells of the body, but that of predatory and victim cells, inordinate "push" being, as we know, the hall-mark of the neoplasm.
That is to say, the cholesteatomatous cell in the ear behaves like a neoplastic cell. When, for instance, after a radical mastoid operation with a thorough curetting away of as much cholesteatomatous membrane as can be seen, several living epithelial cell has to be destroyed in order to obviate recurrence. Now I find it difficult to credit ordinary epidermal cells with so great a vitality. We are acquainted with normal epidermis replacing destroyed epithelium but not with normal epidermis displacing normal epithelium-pushing it aside and taking its place. That is what Politzer claims for cholesteatoma, and he is quite right. But when he claims that power for the epidermis of the external auditory meatus as well, I think he is wrong. For, if our experience with the epidermis from the same external meatus when it grows to cover the granulations of the radical mastoid cavity, is any guide, its resisting power must be slight, since but a minor degree of septic infection is sufficient to destroy it. There is no such successful defiance in this instance as is seen in the patch of cholesteatoma flourishing in a swamp of granulations.
(I have sometimes wondered, by the way, whether those epitheliomata we occasionally find in these regions, in which the growth has made a surprisingly extensive invasion of the bone, are not due to an epitheliomatous transformation of a cholesteatoma.) As another, if a minor point, favouring the epidermoid origin of aural cholesteatoma we may perhaps claim the frequency with which that disease manifests itself in the early decades of life, like the other congenital tumours.
OBJECTION TO THE EPIDERMOID THEORY.-But there is one fact that obstinately refuses to accommodate itself to this theory, and that is, that intracranial epidermoids are amongst the rarest of tumours, whereas aural cholesteatomata are quite comimon. True, were we to limit our claim to the equally rare primary cholesteatoma (we mean 
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Proceedings of the Royal Society of Medicine 28 here the " primary " of the orthodox school) our claim might be granted. But, as we are seeking the same origin for the ordinary aural cholesteatoma of everyday life, the difference in frequency calls for explanation. Is it possible to find the reason in the peculiar character of the neighbourhood of the postero-superior meatal fistula ? THE NEIGHBOURHOOD OF THE POSTERO-SUPERIOR FISTULA.-Let us examine a little more closely the situation and relationship of the postero-superior fistula region. The point is really one of importance to our inquiry. The region of the membrana and of the adjacent bone implicated in this perforation corresponds with the thin wedge of bone, measuring about 5 mm. square, that separates the cavity of the aditus-antrum from the external auditory meatus (fig. 18 ).
Viewed from the interior this area o0 bone will be seen to consist of the smooth anterior wall of the aditus just in front of the short process of the incus and above and a little behind the pyramid. At or about this spot lies the meeting place of the posterior limb of the annullis tympanicus, with the process of the squamous that comes down from above to close the open ring. And hereabouts also we have the junction of Shrapnell's membrane (which is merely a fold of fine meatal skin covering the ossicles) with the membrana vibrans. Thus the cholesteatoma, whatever its primal origin may be, most commonly appears in a small triangle that forms one *of those developmental trysting-places (so to speak) where a frequent occurrence of inclusion cysts, arising out of cells detached from the primitive meatus during its formation, is only what we might expect.
By way of illustrating the tendency of the tympanic region to the formation of epidermal inclusions, I give here an illustration of a cholesteatomatous cyst of the membrana (fig. 19 ). The patient was a man, aged 38; the small cyst lay at the umbo of the malleus. It was opened and curetted and was found to contain epidermal squames, cholesterin crystals and a few pus cells. It did not penetrate the membrane. The other ear presented signs of extensive cholesteatomatous disease. SIMPLE SUPPURATION AND THE MARGINAL PERFORATION.-This is an appropriate moment at which to discuss an alternative view of the production of the marginal perforation, which wehave so far glided over. We have seen how a primary cholesteatoma can erode its way through the bone of the meatus, and presumably its passage through the membrana would not present anv difficulty.
But the question arises: Is the marginal perforation, or for that matter is the large perforation through Shrapnell's membrane which is perhaps the commonest of all cholesteatomatous sinuses, ever caused by simple suppuration, or does it always mean cholesteatoma and cholesteatoma only ?
There is no doubt, of course, that small perforations through Shrapnell's membrane leading down to carious ossicles do exist without any sign of cholesteatoma. But what of the large open sinus, in which the whole or the greater part of the flaccid membrane is destroyed, and in which the free edge of bone of the attic-aditus wall is exposed, and perhaps rendered carious ?
Now, as we know, in the more severe varieties of acute suppuration of the middle ear, both before and after the discharge through the membrana vibrans, inflammatory swelling of the posterior meatal wall is a common feature, significant of 29 Section of Otology 3B5 the extension of the disease to the mastoid antrum. In such a condition we are obviouslv dealing with an attack upon the mucosa of the triangular wedge of thin bone we have just been discussing. Is it not possible therefore-nay, is it not probable-that, in some cases, osteitis of this plate may occur, abscess form and discharge, and with it or after it a certain amount of destruction of bone result, so giving rise to the typical attic or marginal perforation ?
The importance of this little plate of bone, which seems rather to have escaped particular notice, has now become manifest.
On the other hand, however, if this event were to occur frequently, should we not come across instances in which small sequestra from this area of bone were voided in the aural discharges following acute suppuration of the middle ear ? Yet sequestra of that sort do not appear.
EVOLUTION OF PRIMARY ATTIC-ADITUS CHOLESTEATOMA.-We may suppose the following to summarize events in the development of cholesteatoma originatit g in this small chamber. We are assuming, of course, that it is beginning independent of suppuration.
Somewhere in the mucous lining, probably of the anterior wall, or at least anterior to and above the incus, a small collection of cholesteatomatous cells forms. The mass is spherical and cyst-like from the start. It proceeds to grow, and to distend the bony walls of the cavity. But, if favourably situated, while still quite small, it either makes its way through Shrapnell's membrane or it erodes the anterior bony wall of the aditus and more or less of the tympanic membrane. Then it discharges and dries up, and there is an end to it. Or infection of the exposed edge of the bone of the fistula takes place, granulations and polypi form, and we have chronic suppuration.
Or again, let us suppose that it is situated in such a position that easy access to the membrana and meatus is forbidden to it. (A small ledge of bone may suffice to alter its disposition and direction of increase.) Then, in its enlargement, it will grow up and back, until there is formed the typical cholesteatoma of the mastoid antrum, with that cavity distended into a relatively large excavation. As we have already seen, the pressure-atrophy of bone may still go on after the meatal sinus has formed.
At any moment after cholesteatoma becomes infected it may lead on to infection of the normal tissues at the orifice of the fistula, in the attic, middle ear, mastoid or elsewhere, provided that they have been denuded of their cholesteatomatous covering, or are already devoid of it.
WHY NOT SPONTANEOUS METAPLASIA?-As a final word, the possibility may be mentioned that, apart from developmental inclusion, the tympanic epithelium at this critical spot may have a natural tendency to be transformed into stratified squamous type. This idea appears, in reality, to be little more than a confession of ignorance. But we mention it for what it is worth. THE CHOLESTEATOMATOUS AREA OF THE TEMPORAL BONE.-We are now in a position to delimit the region of the temporal bone in which cholesteatoma is most common. It comprises the attic, the aditus, the mastoid antrum, and. the mastoid process, and in all of them cholesteatoma tends to open into the external auditory meatus. Moreover, the relative frequency of the disease would seem to follow the same order, being most common in the attic and least common in the mastoid process. (It may be noted that the attic and aditus frequently form but one cavity, the division of which into two is scarcely justifiable.) BEARING ON TREATMENT.-If the above sketch is true to nature, one important step in treatment is suggested, namely, in the case of disease limited to this small area and not getting well, to remove the thin plate of bone by punch forceps from the meatus so as to provide free exit for the contained d6bris. As the cholesteatomatous lining may be left in situ, if other symptoms indicative of wider infection are absent, the mastoid route of access is unnecessary.
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Consideration of this aspect of our subject, however, raises a wider question. In the past, when dealing with cholesteatoma, the attention of the surgeon has been focused upon the supposed cause of the cholesteatoma, the suppuration of the middle ear, and his efforts have been applied to getting rid of this disease. But, as we have shown, middle-ear suppuration may be entirely absent. How many hearing ears have been destroyed by this unfortunate misconception ?
CONCLUSION.-As a result of this inquiry, the chief conclusion I have come to is, that the supposed origin of cholesteatoma from suppuration of the middle ear is an error based upon a misreading of the clinical and pathological data. It was remarkable, to mention only one of the many surprises encountered in the investigation, to find how many odd clinical phenomena fitted each into its own apprcopriate niche, as soon as we had adopted the assumption that cholesteatoma was always primary.
With regard to the epidermoid theory I am favourable, but not so firmly convinced. Its chief attraction lies in its bringing aural cholesteatoma into close relationship with cerebrospinal cholesteatoma, and the cell activity seems to be highly significant, even impressive. At the same time, we must admit that the difference in frequency between the two types of growth is so far an obstacle to its whole-hearted acceptance.
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In his opinion, the most tenable theory was that the process was dependent on some past sepsis-often not demonstrable-and that the irritant effect of this on the lining of the antral cavity and mastoid cells-which, as Neumann had pointed out, was a peculiar muco-periosteum-led to an accumulation of an abnormal desquamation.
These factors he suggested would be sufficient to account for such formations if associated with the one other factor required, a " bottle-neck" cavity.
Mr. CHARLES HEATH showed two cholesteatomata which he had removed from the external auditory meatus on each side of a patient, Miss R. T., nineteen years ago. There had been no suppuration, and after they were taken out a perforation was visible in Shrapnell's membrane on each side. He (the speaker) removed the patient's adenoids, and then both the perforations healed. He told the mother that he had not dealt directly with the area from which the cells came, and therefore did not feel certain that the end of the trouble had been reached, so that the patient must be seen by her doctor occasionally. Four months later she had acute mastoiditis in one ear; he operated by his conservative method, and the ear became well. Six months later she had a similar condition in the other ear; he operated again and that ear also became well. There was no loss of hearing on either side. He then told her he thought her ears were " safe," and that if she had otitis media again she had two safety-valves-one the drum, the other the membrane which closed the aditus. Only that week he had seen her again, after nineteen years, and she reported that five years ago she had influenza and otitis media on one side, the drum burst, and healed again in two or three days while she was in bed. Thus his forecast was verified. REMIARKS.-It is evidently an acute staphylococcal infection on a pre-existing cholesteatoma.
Staphylococci are pure, no other bacteria. The bone is involved slightly, chief effects being apparently in the muco-periosteum, but that bone is active as shown by the large osteoblastic cells or myelocytes.
The squames are not recent ones in the antral material, but somne from the meatus are nucleated and therefore recent.
He (Mr. Heath) thought that the question as to where perforation took place had not been sufficiently dealt with by Dr. McKenzie. Perforations occurred where the discharge had access to the drum. In the later, i.e., the acute conditions, the two perforations were lower down. The discharge was able to get down to a part of the drum which was more easily penetrated, because the distribution of tympanic swelling allowed of it. Therefore the swelling of the mucosa was largely responsible for what happened to cholesteatomata produced in the antrum. He showed an illustration of a cholesteatoma from a case in which eight days after suppuration had set in, squamous cells began to appear. These rapidly increased in number, and as the deafness was increasing too, owing to increased swelling of the tympanic mucosa, he had operated six days later. The photomicrograph, prepared by Dr. Wingrave, showed the squamous area in the mastoid antrum, which had been stimulated by suppuration from a double layer of squames, to twenty or thirty layers, showing that the process could not have been metaplasia; it was too rapid for that-it was the mere stimulation of an area which already produced squames.
In a large number of people part of the lining of the mastoid antrum was normally covered by squames, which could be stimulated into excessive reproduction and which, if the ciliated epithelium of the mucous membrane of the aditus were adequate, were passed along to the attic. In this case they were passing right through the ear to the Eustachian tube for a time;: obviously, then, there was no obstruction. Later, obstruction occurred, and acute trouble followed. With such a squamous area in the antrum, and the distribution of the squames, guided by the locality of the attic swelling-which varied the drainage channel-we had the key to a large proportion of the early cases of cholesteatoma. One of his patients (shown) had had suppuration for four days, and cholesteatoma was found. It was 2b,1, washed out through the perforation. Occasionally, when a cholesteatoma occurred, it was encysted, because the accumulation in the antrum had utilized the muco-periosteum as a cyst-bag to hold it. If there were much pressure, the bony antral irregularities would be smoothed out and the bag of cholesteatoma would approximate to a globular shape.
This was not the commonest, or the earliest, form of cholesteatoma.
[Mr. Heath showed Two Recent Cases Illustrative of Cholesteatoma:
(I) The first is still under treatment. In this case cholesteatoma had been found eighteen days after the onset of suppurative otitis media.
(II) In this case I visited the patient at Tooting Bec Hospital, only four days after the onset of otitis media. I immediately had her removed to the Downs Hospital, as I said her hearing was in great jeopardy. At the operation on both ears next morning cholesteatoma was found on both sides. When she was well enough to visit me I douched out the attic with bag and cannula; here in a bottle is the viscid material which I removed; it is cholesteatoma. The specimen shows how rapidly cholesteatorna scales may be developed and thrown off. The pathological report by Dr. Russ is as follows: "This material was blood-tinged and showed microscopically a small number of cholesterin crystals, amongst numerous pus cells. The epithelium was chiefly of the squamous type. There was also quite a lot of thick mucus 33 Section of Otology 359 which gave the material a tenacious consistence. Bacteria were not very numerous and appeared to be mainly diplococci of the pneumococcal type."] Mr. A. LOWNDES YATES said that he had been investigating the question of the cause of cholesteatoma and thought the condition must be divided into two categories, one in which the desquamation was due to the formation of an innocent epithelial tumour in the middle ear or mastoid, and to which the term cholesteatoma inight properly be applied, and the other in which the condition was the result of desquamation of the epithelium of the middle ear or mastoid. He thought that the term cholesteatoma was incorrectly applied to this second class, for the ending " oma " suggested that the condition was due to the formation of a tumour.
He and his colleagues had first considered the question as to whether desquamation of the mnucous membrane occurred during the process of inflammation of the middle-ear and found that even in cases in which there was no cholesteatoma, desquamated cells were not infrequently present in quantity in the discharge, and that a type of inflammation which caused such desquamation was produced more often by micro-organisms of the type of the streptococcus rather than by the staphylococcus. There was thus proof that there was desquamation frorn the mucous membrane in certain types of inflammation of the middle-ear.
If there was obstruction to the escape of desquamated cells, this would collect behind the obstruction, and this had been cited by the President as the obstruction termed "a bottle-neck." Desquamation might not collect in sheets within the ear as a result of inflammation, for in the similar process which occurred after scarlet fever, or in the type of eczema known as -' washerwomen's hands," the desquamation did occur in sheets, in the first case as a result rof infection with the streptococcus and, in the second, as a result of chronic soaking of the skin, both of which factors might be present in the middle ear. It did not therefore need a high flight of imagination to postulate desquamation in sheets from the infected mucosa, particularly when the inflammation was caused by micro-organisms of the streptococcal group.
The next question was the amount of discharge present in cases of cholesteatoma. He had found no cases in which a discharge from the ear was profuse and in which cholesteatoma was present; on the contrary, cases in which cholesteatoma had been found were almost universally characterized by scantiness of aural discharge.
The fact that dead micro-organisms or the mycelium of fungi were found in cholesteatomatous masses was a factor of importance, since such a collection, if foriried of mycelium of fungi, might obstruct the escape of desquamated cells from the middle ear. He had seen cases in which the mass was chiefly formed of the mycelium of fungi in which the desquamated cells were already entangled.
Another factor which might have some bearing on the formation of cholesteatoma had also come out in this investigation, namely, that in the large majority of cases of cholesteatoma the pus was strongly alkaline, and that alkalies acting on the skin produced a desquamation. Atrophic rhinitis was another condition in which the pus was alkaline, and in that also there was microscopical evidence of a profuse desquamation from the mucous membrane. The reason of the alkalinity of the pus in these two examples of a somewhat similar inflammation had not yet been determined, and the question was whether it was due to the fermients liberated from the leucocytes when these died, or was elaborated by the micro-organisms ? This question had been approached by treating small cholesteatomata, which appeared to be *confined to the region of the attic, with dilute acid, when it was found that they rapidly disappeared, although no other treatment was afforded. One per cent. citric acid had been used in many cases for this purpose.
Mr. SYDNEY SCOTT said that he was in favour of the term " epidermoid " as used by
Dr. Critchley and Dr. Ferguson in Brain.
[Mr. Scott described in detail a case met with in a patient who had no perforation of the tympaiiic membrane. The diagnosis was made by Dr. Jacobsen, of Aarhus, Denmark, when on a visit to St. Bartholomew's Hospital. Shrapnell's membrane was bulging, felt " boggy " and " pitted " when touched with Hunter Tod's probe. A few days later Mr. :Scott operated on the mastoid and found the antrum, aditus, and attic occupied by ordinary cholesteatomatous material. There were no granulations and there was no pus.]
Mr. Scott said that this class of case lent support to Dr. McKenzie's contention. He himself, however, was more inclined to the theory of metaplasia, and felt sure that there must 360 Proceedings of the Royal Society of Medicine 34 be some preceding inflammation to account for the transition to the squamous epithelium. Mr. Lowndes Yates had described the growth of mycelium in cholesteatoma. He (the speaker) presumed that the fungus was a secondary invasion. He had certainly seen small cholesteatomata of the attic disappear after treatment with alcohol drops, and it had not recurred, but he had not ascertained whether there was a fungus in these cases.
[Mr. Scott showed Two Illustrative Cases:- At the operation, June 24, the whole of the bony labyrinth was found to be destroyed by cholesteatomata, which had accumulated to such an extent that the dura mater of both the middle and posterior cranial fosse was exposed by the disease over an unbroken area, including the superior petrosal sinus. The cavity formed by the radical mastoid operation and by the removal of the cholesteatoma was much more considerable than a cavity formed by the radical mastoid operation alone. Fluid in the cavity transmitted pulsation from the brain. At one stage of the operation cerebrospinal fluid escaped, but the cavity was packed with " bipped " wicks, which were not completely withdrawn for over a week. The patient's recovery was not interrupted. October, 1930, complaining of vertigo, which was worse when he inserted his finger into the left ear. He was in a frightened, apprehensive state of mind, which made an examination difficult. An attempt to syringe his ear to remove pus and debris terrified him, causing forced movements, so that he nearly fell off his chair. It was ascertained that nystagmus, with the primary movement of both eyeballs to the rightaccompanied by forced turning of the head and face to his right when the left meatus was compressed. The same movements took place during the act of syringing the left ear. After removal of debris the tympanic membrane looked normal, and several observers failed to notice a fistula through the posterior superior wall of the bony meatus, which led into the antrum. A probe could be passed easily and painlessly through the fistula into the antrum without causing vertigo, unless it came into contact with the inner wall of the aditus. The violent forced movements, described above, were evoked every time the probe was applied to the same spot.
II. Cholesteatoma with
The hearing tests indicated only slight middle-ear deafness. The patient could hear Bezold's fork 24 d.v., but not 16 d.v. in the left ear. Two weeks after the extraction of the debris from the ear giddiness could not be produced by meatal compression, only by application of the probe to the region of the external semicircular canal.
The patient has ceased to be nervous and apprehensive, and expresses himself as feeling perfectly well, but will be kept under further observation.]
Sir JAMES DUNDAS-GRANT said that Dr. McKenzie's arguments had been very ably marshalled. Still, it was difficult to eradicate impressions, and he himself had been influenced by the teaching of Politzer, quoting Haberman and Bezold. The theory of epidermis having the mastery over the cells of the mucous membrane seemed acceptable, especially after what Dr. McKenzie had quoted concerning the extension of epidermis through a fistula communicating with a mucous surface. He showed on the screen an illustration of a frequent mode of formation of cholesteatoma in the attic. There was apparently an acute suppuration in the middle ear, covering almost all the tympanic membrane. On the screen was shown the bulging which had presented itself to him when the patient came to him with pain and evidently suppuration, in the middle ear. He incised that bulging, which obviously was frorn the attic, and after it had subsided and apparently dried up, it left a distinct dry cavity in the outer attic. This was the way in which, very often, cholesteatoma of the attic began and developed. He showed also a section of a portion of the tympanic membrane; one could see the epithelium of the meatus and outer surface of the membrane extending through the perforation, and a commencing epidermization of the inner side. A section illustrated 35 Section of Otology 361 showed a Malpighian layer, a nucleated layer, an un-nucleated layer, and detached layers of cornified cells, forming the contents and lining of the cholesteatoma. External cholesteatoma pure and simple was a very rare condition. He had had cases which caused him great trouble and anxiety, but in most of his cases he found that the cholesteatoma was continuous with a.
very deep cavity in the attic, and extending into the mastoid region. He considered that.
most of these cases were secondary proliferations into a cavity which had already existed. An interesting case of cholesteatoma was one in which a boy who had acute suppuration was operated upon by Mr. Heath's method. The patient had now a perforation in the posterior meatal wall, and a cholesteatoma internal to it, which seemed to be a definite extension of the epithelium from the skin through the opening into the mastoid cells. The process was similar to that taking place in the healing of a flat ulcer, namely, a gradual epidermization of the cells extending over the granulations. It was practically necessary for the mucous membrane to have undergone some change, and if the surgeon could only enlarge the opening sufficiently, by chiselling away bone, or removing obstructions such as ossicles, or even a. little band, a cure would ensue. He (Sir James) had had a very striking case under his care in which he had had to remove the lower margin of the attic, which formed a hammock by which the epidermic scales were kept from escaping. As soon as that "hammock " was taken away, the scene changed. The bottle-neck cavity was dealt with, and extraordinary improvement resulted.
Sometimes very mild treatment would produce the necessary result, and he thought. tetrachloride of carbon formed a distinct addition to the otologist's armamentarium, as it. cleansed a cholesteatomatous cavity very efficiently.
Kirchner said that cholesteatoma found its way into the canals of bone, but this wag contradicted by Katz, and he, the speaker, thought that view was no longer held. In one case in which he had operated he had found, lying on the floor of the cavity, a white membrane, almnost skin-like, as if it had been taken by a clever operator from the thigh and dexterously laid iD the cavity. Fortunately, it was an incomplete but very suitable skin; if it had had hair follicles and sebaceous glands these would have caused great inconvenience.
Mr. MUSGRAVE WOODMAN said he would direct attention to two clinical points. Rhinologists knew of a condition in the nose in which ciliated membrane became transformed into a flattened epithelium, a condition which was difficult to get rid of. We had seen the advances which had been made by mild acid treatment, and in view of the leather-bottle shape of the mastoid cavity, the production of a cholesteatomna was easily understood.
The other clinical observation was with regard to the radical mastoid operation; it was a point to which Mr. Jenkins had drawn attention. The surgeon must remove all the ciliated mucous membrane lining the cavity. When he failed to do that, the little red carpet of ciliated mucous membrane travelled outwards to the many islands of squamous epithelium. When there was antagonism, the mucous membrane was the stronger of the two. He therefore subscribed to Dr. McKenzie's theory.
Mr. T. H. JUST said that within four weeks he had had twt cases bearing on Dr. McKenzie's paper. One was in a man aged 26, who attended St. Bartholomew's Hospital, having, apparently, otitis media. He had had earache for sixteen days with a slight discharge, and some tenderness over the mastoid. There was no previous history of ear trouble. The drum was incised, and there was a discharge of sero-sanguineous fluid. The pullse-rate was 50, and there was well-marked papillcedema of 2 or 3 D. The patient became drowsy. The mastoid antrum was opened and a cholesteatoma about the size of a date-stone was found posterior to the antrum, in the tegmen region, and leading to thin bone in the middle fossa. On opening up the middle fossa he had immediately found a temporo-sphenoidal abscess. He did not know whether that was due to a previous suppuration, but the patient had had acute otitis media. The mastoid trouble cleared up after paracentesis, and behind it was the cholesteatoma.
In the second case the patient had come to the National Hospital for the Paralysed, practically unconscious, with pus coming from the right ear, and signs of a temporosphenoidal lesion. He was operated upon immediately. He (Mr. Just) did not see the drum. The meatus was filled with foul-smelling pus. When the pinna was pushed forwards the meatus was seen to be filled with cholesteatoma, and on investigation of the anterior wall of the mastoid, the posterior meatal wall, and also the cartilaginous wall, were found to be eroded. There was a large cholesteatomna which went mainly backwards to the posterior fossa. Though this was as large as a crown-piece, the dura was absolutely normal. Upwards in the middle fossa the bone was partially eroded by cholesteatoma, and part of it was adherent to the dura mater. A small temporo-sphenoidal abscess was found, and also a large subdural abscess. The patient died. Dr. Greenfield removed the tympanum, and found an intact drum opposite the foul mass in the meatus. He (the speaker) did not know whether this patient had had previous sepsis or not, but there was a two years' history of intermittent discharge from the ear. He was sure that drum was not perforated during that time, though it might have been perforated previously. He had had a case of lateral sinus infection and septicEemia with a normal drum.
Mr. A. D. SHARP said he understood Dr. McKenzie to state that one did not find a mushy " external cholesteatoma in the external form; he (the speaker) had seen a mushy cholesteatoma in both child and adult when there had been no perforation of the membrane.
Dr. T. B. JOBSON said that in treating suppurative otitis media by ionization one obtained an idea on this subject. He had tried to treat cases of cholesteatoma many times, but without any success. He had washed out the attic with ether and other substances but had failed to remove the cholesfeatomatous mass, and cure the sepsis even when he had followed up this treatment by ionizing the cavity.
Chronicity did not explain this, because an ordinary case of otitis media might last ten or fifteen years and be efficiently treated with toilet measures-washinlg out and ionizationand success might come with only one ionization. That fact, he thought, corroborated Dr. McKenzie's contention that cholesteatoma was not a secondary condition due to suppuration but rather a primary condition on to which suppuration was secondarily grafted.
Mr. RITCHIE RODGER suggested that one argument in favour of the secondary origin of *cholesteatoma was the fact that the condition was frequently bilateral, and bilateral otitis media and perforation were common, wbile a bilateral new growth was almost unknown. Dr. DAN MCKENZIE (in reply) said that he sympathized with those Members who found it difficult to accept the views advanced in his paper; he had himself had to live with them fifteen years before he felt certain about them. The longer one lived with them the better one liked them. What were regarded as original ideas were too often merely resuscitated -ones; those he had advanced to-day were the oldest of all.
Cholesteatoma performing for itself the Radical Mastoid Operation.-L. GRAHAM BROWN, F.R.C.S. J. W., female, aged 45, complained of otorrhena and deafness since childhood, following scarlet fever.
The right ear showed a large area of attic disease with the membrana tympani intact below. The left ear showed absence of the membrana tympani, granulations in the middle ear and a large loss of bony substance in the attic and the posterior wall of the meatus.
Operative treatment consisted in removing, through a posterior aural incision, a large mass of cholesteatomatous debris from the mastoid, antral and middle-ear 'regions, making a meatal flap, closing the posterior wound and draining through the meatus. The posterior wound healed completely in twelve days, but the cavity has ,not completely epidermized.
The hearing in this ear remains fair.
Congenital Deformity and Deafness.-E. BROIUGHTON BARNES, F.R.C.S.Ed.
Patient, a boy, aged 9 years, has congenital deformity of pinna on both sides, and apparently some deformity of middle ear and ossicles; handles of both mallei appear scimitar-shaped. Severe middle-ear deafness. Absolute bone-conduction Appears to be quite normal. The Eustachian tubes are patent.
Would removal of the membrane and ossicles help this patient ?
The PRESIDENT said that this was a very important case. No one, he thought, would suggest immediate operation.
